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Introduction

Pain is commonly associated with many oral diseases in both 
children and adults. Dental pain is a sequela of oral diseases 
such as dental caries, traumatic dental injuries among others 
in children.1–3 The prevalence of dental pain among children 
varies across the globe with prevalence rates as high as 64.1% 
documented among children aged 8 to 12 years in Nigeria,1 
47.5% reported among 8 year olds in England4 and 33.7% 
among Brazilian children aged 12–13 years.2 The high preva-
lence of dental pain noted in Nigeria has been associated with 
lower socioeconomic classes and consequently high level of 

untreated dental condition among the children.1 Factors such 
as demographic characteristics have been shown to influence 
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the occurrence and perception of dental pain.1,5–8 Pain of den-
tal origin has been reported as the predominant reason for 
accessing dental care services among children in low resource 
settings.9,10

Dental pain has been associated with impaired quality of 
life.2,11,12 It has negative impacts on physical, functional and 
psychosocial domains of oral health–related quality of life 
(OHRQoL) in children.4,11,12 Although the impact of dental 
pain on the OHRQoL of children has been investigated,1,11–15 
little is known about how dental pain affects satisfaction with 
dental condition among them. In addition, the relationship 
between the satisfaction with dental condition of children and 
the domains of oral health quality of life of those with pain 
remains under researched. This research gap is noteworthy 
more because dental care–seeking behaviour is likely influ-
enced by self-perception of dental pain9,16,17 and invariably 
self-assessment of oral health. We, therefore, hypothesized 
that there is a strong association between impacts on the 
OHRQoL and dissatisfaction with dental condition among 
school-aged children with dental pain. The second hypothesis 
is that dissatisfaction with dental condition among those with 
pain is mediated by impairment in OHRQoL.

Self-assessment or subjective assessment of oral health 
such as self-rating of oral health, and satisfaction with dental 
condition are useful for summarizing oral health status.18,19 
They may complement clinical indices to provide holistic care 
in clinical and non-clinical settings.20 There is, however, 
sparse information about satisfaction rating of oral condition 
in children both in clinical settings and the community making 
this study important. Investigating how dental pain affects sat-
isfaction rating with dental condition among children and the 
overall role of OHRQoL will facilitate understanding the 
applicability of these subjective assessment tools in children. 
It will also provide insight into the effects of pain on the satis-
faction of children with their oral condition. In addition, it will 
also shed light on the daily activities that must be impaired to 
cause dissatisfaction with oral condition among children with 
dental pain in clinical settings and in programme monitoring 
or evaluation. This study, therefore, assessed the association 
between OHRQoL domains using the Child Oral Impact on 
Daily Performances (C-OIDP) index and satisfaction with 
dental condition of 9- to 12-year-old pupils with and without 
dental pain in Ibadan, Nigeria.

Methods

Study design

A cross-sectional study was conducted among school pupils 
aged 9–12 years attending randomly selected public schools 
in Ibadan metropolis between February 2018 and July 2019.

Sample size

The sample size for the study was calculated using STATA; 
with an effect size of 1.738 obtained from a previous study1 

and an inflation of 20% (to account for non-response). This 
generated a minimum sample size of 979.

Sampling

The pupils recruited for the study were selected through mul-
tistage random sampling technique. The first stage involved 
the selection of 18 primary schools from the list of 338 
schools obtained from the State Ministry of Education 
through the use of a table of random numbers. The second 
stage involved the selection of 9- to 12-year-old pupils within 
each selected school. The list of pupils in the fourth and fifth 
grades aged 9 to 12 years in each school was obtained from 
the school register from which the total number of pupils 
required in each school were randomly selected. The average 
number of pupils in each grade was found to be 28 at the time 
of the study. Therefore, 28 students were selected per grade 
per school making a total of 56 pupils. Thus, a total of 1008 
pupils were approached for the study. The purpose of the 
study was explained to them and each pupil took home a con-
sent form (in English Language and the translated form in the 
local language) through which information about the purpose 
of the study was explained to their parents. Written informed 
consent was obtained from the parents/legal guardians before 
recruitment into the study. Only pupils who were available at 
the time of the study and gave assent participated in the study. 
Those who were ill were excluded from the study.

Ethical consideration

Ethical approval for the study was obtained from the State 
Research Ethics Committee. Permission was also sought and 
obtained from the State Ministry of Education and from the 
head teachers of participating schools.

Data collection

Information on dental pain and its impact on the OHRQoL was 
assessed with the use of an interviewer-administered question-
naire (see supplemental material). The questionnaire was 
administered by two trained research assistants in an empty 
classroom provided by the school. A student was interviewed 
at a time by each research assistant. The interviewers were 
seated at distant ends of the classroom to minimize distraction 
that could arise when the other interviewer was asking ques-
tions or when the child being interviewed was responding.

The questionnaire contained items on the sociodemo-
graphic characteristics of the pupils.

Sociodemographic variables. The sociodemographic variables 
assessed included age at last birthday, gender and the occu-
pation of the parents. Parent’s occupation was categorized 
into skilled, unskilled and dependents based on the classifi-
cation by the Office of Population Census and Surveys 
(OPCS), which has been modified for this environment.21
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Self-reported dental pain. The questionnaire also contained 
questions adapted from a previously validated questionnaire,1,4 
which enquired ‘if the children were experiencing pain from 
their teeth at the time of the study and in the preceding four 
weeks’. The single item self-reportage of pain question has 
been used previously in this environment.1 The time frame 
was, however, modified to ensure the periodicity was as close 
as possible to clinically assessed pain, which was assessed at 
the time of the study. Self-reported pain was assessed on a 
graded pain severity scale of 1 to 10 with 10 as the worst pain.

Oral health–related quality of life. The impact of dental pain on 
the OHRQoL was assessed with the C-OIDP inventory that 
had been validated in the country.22 The C-OIDP assesses the 
impact of oral conditions on eight daily activities (Figure 1).  
The daily activities are eating and enjoying food, speaking/pro-
nouncing words, teeth cleaning, smiling, sleeping/relaxation, 
emotional stability, doing school work and enjoying social con-
tact.23 The C-OIDP is quantified on a response frequency scale 
and severity scale ranging from ‘0 to 3’. The total C-OIDP 
score was obtained, in the study, by multiplication of the fre-
quency and severity scores for each pupil.

The theoretical framework for the study. The theoretical frame-
work for the study was adapted from the World Health Organi-
zation (WHO) International Classification of Impairments, 
Disabilities and Handicaps that was modified for dentistry by 
Locker.24 It forms the theoretical framework for C-OIDP.23 
For this study, the effect of the intermediate level, which den-
tal pain falls into, was considered. The intermediate level rec-
ognizes the earliest negative effect of impairment of oral 
health status (first level). Dental pain was considered as expo-
sure that could have negative impacts on satisfaction with den-
tal condition as well as daily performances from the C-OIDP 
domains. The study investigated the relationship between sat-
isfaction with dental condition, and daily performances among 

those with or without dental pain. The primary outcome was 
the overall quality of life and the daily performances. The sec-
ondary outcome was satisfaction with dental condition. Thus, 
the dependent variable was considered as satisfaction with 
dental condition. Pain was considered as the independent vari-
able and C-OIDP was considered as the mediatory variable.

Satisfaction with dental condition. In addition, satisfaction 
with the dental condition of each participant was assessed 
and the response was recorded as ‘very satisfied’, ‘satisfied’, 
‘indifferent/don’t know’, ‘very dissatisfied’ or ‘dissatisfied’. 
Satisfaction with dental condition is a single-item tool for 
subjective assessment based on the same theoretical model 
as the self-rating of oral health that has been used widely.24

Translation of questionnaire. For ease of communication and 
standardized interviews, the questionnaire was translated to 
Yoruba, the local language by an expert linguist and back 
translated to English language by another independent lin-
guist. The two English versions of the questionnaire were 
compared and differences were found to be minor.

Clinical assessment of dental pain. Presence or absence of ten-
derness to gentle percussion of tooth/teeth was evaluated by 
a trained and calibrated dentist with a wooden spatula.25 The 
intra-examiner’s kappa score was 0.9.

A pilot study was conducted prior to the study among 
children aged 9 to 12 years in a school that was not included 
in the study to determine the feasibility of the study and com-
prehensiveness of the questionnaire. The convergent validity 
of satisfaction with dental condition was evaluated by com-
paring with self-rating of oral health.26 The correlation coef-
ficient was rs = 0.811, p < 0.001, signifying good convergence 
and both measures being on the same construct, since the 
recommended correlation value is about 0.7.26 Also, the con-
vergent validity of tenderness to gentle percussion and the 

Figure 1. Theoretical model.
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modified pain question was assessed (rs = 0.072, p = 0.023). 
This indicated significant association but low correlation; 
confirming that the two measures are not based on the same 
construct but are related.26 A preprint from the research pro-
ject has been published online.27

Data analysis

Data obtained were collated and subjected to statistical analysis 
using SPSS version 23 and STATA version 14. Normality test 
for C-OIDP score was assessed using Shapiro–Wilk statistics, a 
significant value indicated non-normality. Therefore, a non-
parametric test, Mann–Whitney statistics, was used to test for 
association between C-OIDP scores and categorical variables. 
For other analysis, C-OIDP was recoded into ‘C-OIDP = 0’ (no 
impact on quality of life) and ‘C-OIDP ⩾ 1’ (impact on quality 
of life). Bivariate association between independent variables 
and dichotomized C-OIDP score was evaluated using chi-
square statistics. Association between dichotomized C-OIDP 
score and pain assessment types (self-reported and clinically 
assessed) was evaluated using binary logistic regression. For 
ease of analysis, satisfaction rating of dental condition was col-
lapsed into a binary variable as ‘satisfied’, which included the 
responses ‘very satisfied’, ‘satisfied’ and ‘dissatisfied’, which 
included ‘indifferent/don’t know’, ‘dissatisfied’ and ‘very dis-
satisfied’. Binary logistic regression was used to obtain crude 
odds ratio (OR) and adjusted OR, while controlling for sociode-
mographic variables; age, gender and parent occupational class 
to assess the association between the C-OIDP items, pain and 
satisfaction rating of dental condition. The mediatory role of 
OHRQoL and C-OIDP items on satisfaction with dental condi-
tion among those with and without pain was assessed with 
mediation analysis using STATA 14. The model fit was assessed 
using Comparative Fit Index (CFI), Tucker Lewis Index (TLI), 

Standardized Root Mean Square Residual (SRMR) and Root 
Mean Square Error of Approximation (RMSEA). A value 
of ⩽ 0.06 was considered acceptable for RMSEA, ⩽ 0.08 for 
SRMR and ⩾ 0.95 for CFI and TLI.28 Bootstrapping of the 
standard error (SE) estimates and confidence intervals (CIs) 
was also conducted.29 Non-inclusion of 0 in the CI as well as a 
p-value < 0.05 was considered to be statistically significant and 
an indication of presence of mediation.29

Results

A total of 1006 pupils participated in the study out of the 
1008 approached for recruitment, that is, a response rate of 
99.8%. The mean age of the participants was 10.5 
(SD = 1.1) years and 478 (47.5%) were females (Table 1). 
One hundred and three (10.2%) reported dental pain, while 
14 (1.4%) had at least a tooth that was tender to percussion 
on oral examination. The majority (83.0%) were satisfied 
and 10 (1.0%) were very satisfied, 10 (1.0%) could not 
say/indifferent, 138 (13.7%) were dissatisfied and 23 
(2.3%) were very dissatisfied with the condition of their 
mouth.

The standardized Cronbach’s alpha value of the C-OIDP 
scale was 0.94. The Cronbach’s alpha value was reduced 
when each of the items of the scale was deleted, suggestive 
of the importance of each item of the C-OIDP scale. Inter-
item correlation coefficient ranged from 0.2 to 0.9.

A total of 212 (21.1%) pupils had at least an impact of 
oral health on their quality of life. The C-OIDP score ranged 
from 0 to 63. The mean C-OIDP score was 2.6 (±7.2) over-
all, 9.8 (±12.4) for pupils with self-reported dental pain and 
3.6 (±7.8), for those with clinically assessed dental pain. 
(Shapiro–Wilk statistics = 0.425, p < 0.001). The median 
C-OIDP value was 0 overall and equally 0 for pupils with 

Table 1. Sociodemographic characteristics of study participants and association with pain.

Variable Self-reported pain Clinically assessed pain

Present, n (%) Absent, n (%) Total, n (%) Present, n (%) Absent, n (%) Total, n (%)

Age (years)
 9 21 (10.8) 173 (89.2) 194 (100) 5 (2.6) 189 (97.4) 194 (100)
 10 34 (9.7) 318 (90.3) 352 (100) 2 (0.6) 350 (99.4) 352 (100)
 11 21 (9.7) 195 (90.3) 216 (100) 4 (1.9) 212 (98.1) 216 (100)
 12 27 (11.1) 217 (88.9) 244 (100) 3 (1.2) 241 (98.8) 244 (100)
 χ2 = 0.445 p = 0.931 χ2 = 4.107 p = 0.250  
Gender
 Male 57 (10.8) 471 (89.2) 528 (100) 9 (1.7) 519 (98.3) 528 (100)
 Female 46 (9.6) 432 (90.4) 478 (100) 5 (1.0) 473 (99.0) 478 (100)
 χ2 = 0.375 p = 0.540 χ2 = 2.333 p = 0.311  
Parental occupational class
 Skilled 6 (16.2) 31 (83.8) 37 (100) 1 (2.7) 36 (97.3) 37 (100)
 Unskilled 93 (9.9) 850 (90.1) 943 (100) 10 (1.1) 933 (98.9) 943 (100)
 Dependents 4 (15.4) 22 (84.6) 26 (100) 3 (1.5) 23 (88.5) 26 (100)
 χ2 = 2.333 p = 0.311 χ2 = 20.724 p < 0.001  
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clinically assessed dental pain. The median C-OIDP value 
was 6.0 for those with self-reported dental pain.

There was no difference in the proportion of the pupils by 
age, gender and occupational class of the parents with respect 
to self-reported dental pain (Table 1). However, clinically 
assessed pain was influenced by the occupational class of the 
parents (Table 1). Seventy-one (68.9%) pupils with self-
reported dental pain reported at least an impact on quality of 
life compared with 141 (15.6%) pupils without dental pain 
(χ2 = 158.07, p < 0.001).

Respondents who reported dental pain had higher impair-
ment of OHRQoL with higher OIDP mean ranks compared 
to those who did not (Table 2).

Furthermore, all the OIDP items were affected by self-
reportage of dental pain (Table 2). Respondents with clini-
cally assessed dental pain also had higher impairment of 
OHRQoL than those who did not have dental pain on clinical 
evaluation. All the C-OIDP items were negatively affected 
except for speaking where those with pain had lower mean 
ranks (Table 2). Eating and enjoying food was the most fre-
quently reported activity that was affected by pain (Table 2).

A total of 835 (83.0%) respondents were very satisfied or 
satisfied with their dental condition and 171 (17.0%) were 
very dissatisfied or dissatisfied. A higher proportion (53.4%) 
of respondents with self-reported pain were dissatisfied with 
their dental condition than those without pain (12.8%), 
p < 0.001. Children who reported dental pain were more dis-
satisfied with their dental condition (OR = 7.7, 95% CI = 5.0–
12.0, p < 0.001) compared to those with clinically assessed 
dental pain (OR = 1.3, 95% CI = 0.4–4.9, p = 0.687).

Bivariate analysis of self-reported dental pain and dissat-
isfaction with dental condition revealed that among children 
who reported dental pain, a higher proportion of those who 
were dissatisfied with their dental condition had impacts on 
eating and enjoying food, cleaning teeth, sleeping/relaxing, 
social contacts and overall quality of life (Table 3).

Multivariate analysis showed that among children with 
dental pain; those who were dissatisfied with their dental con-
ditions were more likely to report impairment in maintaining 
social contact (OR = 10.4, 95% CI = 1.3–85.0, p = 0.028), teeth 
cleaning (OR = 3.4, 95% CI = 1.5–7.8, p = 0.003), eating and 
enjoying food (OR = 3.0, 95% CI = 1.3–6.9, p = 0.011) and in 
overall quality of life (OR = 2.6, 95% CI = 1.1–6.0, p = 0.032), 
(Table 4). The C-OIDP items were still significantly affected 
when age, gender and parental occupational class were con-
trolled for in the analysis. The odds of impairment of sleeping 
and relaxation was significantly increased when sociodemo-
graphic characteristics were controlled for (Table 4).

The model of fit indices for the mediation analysis  
(Figure 2) showed that RMSEA and SRMR were both 0, and 
CFI and TLI were both 1 indicating a good fit. The direct effect 
of pain on satisfaction on dental condition was β = 0.74 
(CI = 0.50–0. 97, SE = 0.12, Z = 6.43, p < 0.001). The direct 
effect of pain on quality of life was β = 0.53 (CI = 0.44–0.63, 
SE = 0.05, Z = 11.30, p < 0.001). The direct effect of quality of 
life on satisfaction with dental condition was β = 0.23 (CI = 0.09–
0.37, SE = 0.07, Z = 3.27, p = 0.001). The indirect effect was 
β = 0.12 (CI = 0.05–0.20, SE = 0.039, Z = 3.18, p = 0.001) and the 
total effect was β = 0.86 (CI = 0.64–1.08, SE = 0.11, Z = 7.70, 
p < 0.001); R2 = 0.21.

Table 2. Self-reported, clinically assessed pain and impacts on the oral health–related quality of life with C-OIDP items.

C-OIDP Item Self-reported dental pain (SRDP) Clinically assessed dental pain (CADP)

SRDP Mean rank U Z p-value CADP Mean rank U Z p-value

Eating Yes 734.2 22,744.5 −13.035 <0.001* Yes 596.1 5647 −1.834 −0.067
No 477.2 No 502.2  

Speaking Yes 604.9 36,061.0 −7.969 <0.001* Yes 499.4 6887 −1.113 −0.910
No 491.9 No 503.6  

Cleaning of the teeth Yes 718.6 24,348.5 −12.273 <0.001* Yes 564.2 6094 −1.225 −0.221
No 479.0 No 502.6  

Sleeping/relaxing Yes 613.2 35,204.5 −9.562 <0.001* Yes 543.4 6386 −1.223 −0.221
No 491.0 No 502.9  

Smiling Yes 598.5 36,716.0 −7.791 <0.001* Yes 538.9 6449 −1.020 0.308
No 492.7 No 503.0  

Emotional stability Yes 598.3 36,745.0 −9.754 <0.001* Yes 552.9 6353 −1.788 0.074
No 492.7 No 502.8  

School work Yes 538.5 42,903.5 −5.614 <0.001* Yes 529.9 6574 −1.454 0.146
No 499.5 No 503.1  

Social contact Yes 547.7 411,952 −6.911 <0.001* Yes 529.4 6581 −1.391 0.164
No 498.5 No 503.1  

OIDP score > 0 749.5 21,162 −12.724 <0.001* > 0 541.2 6416 −0.692 0.489
0 475.4 0 503.0 5647  

C-OIDP: Child Oral Impact on Daily Performances inventory.
*Statistically significant Mann–Whitney U test value.
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Discussion

The study showed that self-reported dental pain negatively 
impacted on the OHRQoL of children aged 9 to 12 years and 
caused dissatisfaction with dental condition among them. 
Children who reported dental pain had sixfold negative 
impact on their quality of life when compared to other par-
ticipants. This is a reflection of the magnitude that dental 
pain has on affected children and a need to institute preven-
tion strategies among school-age children to limit the impact 
of pain on their OHRQoL. The negative impact of self-
reported pain on the OHRQoL has been reported by other 
authors.1,4,11,14 In addition, the high burden of untreated oral 
conditions such as dental caries among children from low 
resource settings may have contributed to this finding.1

The daily activity that was most frequently affected by den-
tal pain was ‘eating and enjoying food’. The role of food in eve-
ryday living may be partially responsible for this finding. It is 
not surprising as the major role of the mouth reported by school-
aged children in a similar setting was eating.30 Importantly, the 
negative effect of pain from the mouth on eating is in line with 

what had been documented by other authors.31,32 The next 
ranked activity affected by pain was ‘cleaning the teeth’. 
Cleaning of the teeth requires touching of the teeth with tooth 
cleaning aid and as such a potential aggravating factor to elicit 
pain during the act of tooth cleaning. Other activities of the 
C-OIDP were also affected and included ‘speaking and pro-
nouncing words’, ‘sleeping and relaxing’, ‘maintaining social 
contact’, ‘maintaining emotional stability’, ‘smiling’ and the 
last being ‘doing school work’. The finding of ‘doing school-
work’ as the least-reported activity affected by pain may be 
alluded to the fact that school work is given priority by pupils, 
parents and teachers. In addition, missing school is usually not 
taken lightly by all concerned except the child is obviously ill, 
which often does not take into cognisance dental conditions.

There was little impact of clinically assessed dental pain on 
OHRQoL of respondents in the study compared to self-
reported dental pain. This may be attributed to the different 
causes of pain evaluated by percussion of the tooth, which 
could be periapical pathology as is the case of vertical percus-
sion and periodontal pathology with lateral percussion of the 
teeth.25 Therefore, the causes of dental pain affecting these 

Table 3. Satisfaction rating of dental condition and impairment of the C-OIDP items of pupils with self-reported dental pain (n = 103).

C-OIDP item Satisfaction with dental condition χ2 p-value

Satisfied, n (%) Dissatisfied, n (%)

Eating and enjoying food
 No impact 23 (63.9) 13 (36.1) 6.646 0.010*
 Negative impact 25 (37.5) 42 (62.7)  
Speaking and pronouncing words
 No impact 37 (50.0) 37 (50.0) 1.22 0.269
 Negative impact 11 (37.9) 18 (62.1)  
Cleaning teeth
 No impact 27 (64.3) 15 (35.7) 8.912 0.003*
 Negative impact 21 (34.4) 40 (65.6)  
Smiling
 No impact 39 (51.3) 37 (48.7) 2.589 0.108
 Negative impact 9 (33.5) 18 (66.7)  
Relaxing/sleeping
 No impact 39 (52.7) 35 (47.3) 3.931 0.047*
 Negative impact 9 (31.0) 20 (69.0)  
Emotional stability
 No impact 38 (48.1) 41 (51.9) 0.580 0.306
 Negative impact 10 (41.7) 14 (58.3)  
Doing school work
 No impact 46 (48.9) 48 (51.1) 2.355 0.125
 Negative impact 2 (22.2) 7 (77.8)  
Social contact
 No impact 47 (51.1) 45 (48.9) 6.964 0.008*
 Negative impact 1 (9.1) 10 (90.9)  
OIDP score
 0 20 (62.5) 12 (37.5) 4.715 0.030*
 > 0 28 (39.4) 43 (60.6)  

C-OIDP: Child Oral Impact on Daily Performances inventory.
*Statistically significant.
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children may not be associated with any of the above-listed 
pathologies. In addition, it is a pointer to the importance of 
individual assessment or perception of pain, which may differ 
significantly from that of the clinician’s assessment.

Furthermore, the weak correlation between clinical 
assessment of dental pain and self-report of dental 

pain corroborates previous documentation about the weak 
association between subjective assessment of oral condition 
and clinical measures.20,33 This low correlation, however, 
does not invalidate the single-item self-report of pain.33 
More so, the two forms of dental pain assessment belong to 
different constructs of health assessment.20 Further investi-
gations into the association between clinically assessed den-
tal pain and OHRQoL using other objective methods will be 
worthwhile.

More than half of the respondents who reported dental 
pain were dissatisfied with their dental condition. Parents 
have been documented to report their children’s dissatis-
faction with oral conditions on account of pain.34 This is 
suggestive of the crucial role that dental pain plays in the 
perception of dental condition as being satisfactory or 
otherwise in children. It is thus worthy of note to clini-
cians as well as caregivers to place children’s satisfaction 
with their dental conditions at the frontiers of manage-
ment for a better treatment outcome. Importantly, it may 

Table 4. Logistic regression analysis of association between satisfaction rating of dental condition and C-OIDP items among children 
who reported dental pain (n = 103).

C-OIDP item Crude/unadjusted Adjusteda

Category OR 95% CI p-value OR 95% CI p-value

Eating
 Negative impact 1 3.0 1.3–6.9 0.011* 2.9 1.2–6.7 0.019*
 No impact 0  
Speaking
 Negative impact 1 1.6 0.7–3.9 0.271 1.7 0.7–4.2 0.251
 No impact 0  
Cleaning teeth
 Negative impact 1 3.4 1.5–7.8 0.003* 3.4 1.4–7.9 0.005*
 No impact 0  
Smiling
 Negative impact 1 2.1 0.8–5.3 0.111 1.6 0.6–4.2 0.365
 No impact 0  
Relaxing/sleeping
 Negative impact 1 2.5 1.0–6.1 0.051 2.7 1.0–7.0 0.044*
 No impact 0  
Emotional stability
 Negative impact 1 1.3 0.5–3.2 0.580 1.1 0.4–3.0 0.891
 No impact 0  
Doing school work
 Negative impact 1 3.4 0.7–17.0 0.144 2.7 0.5–14.2 0.241
 No impact 0  
Social contact
 Negative impact 1 10.4 1.3–5.0 0.028* 11.2 1.3–98.9 0.030*
 No impact 0  
OIDP score
 > 0 1 2.6 1.1–6.0 0.032* 2.8 1.2–7.0 0.024*
 0 0  

C-OIDP: Child Oral Impact on Daily Performances inventory; OR: odds ratio; CI: confidence interval.
aAdjusted for age, gender and parent occupational class.
*Statistically significant.

Figure 2. Mediation analysis of relationship between pain, 
C-OIP and satisfaction rating of dental condition.
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explain the reason why pain is the main motivator for 
children who seek dental care in low resource settings.9,10 
The impact of dental pain on the OHRQoL affected all the 
domains; physical, psychological and social. This is 
another likely explanation for the aforementioned dental 
care–seeking behaviour as observed among children.32 
Furthermore, the relevance of satisfaction ratings of den-
tal condition among children in the monitoring and evalu-
ation of population-based interventions and dental care 
programme cannot be over-emphasized. These findings 
highlight the importance of dental pain as a negative fac-
tor that impacts the OHRQoL of children and is also 
strong enough to cause dissatisfaction with their oral 
health condition.

‘Eating and enjoying food’, ‘tooth cleaning’, ‘sleeping 
and relaxing’ and ‘enjoying contact with other children’ 
were the C-OIDP items that were most often negatively 
impacted upon by pain and associated with dissatisfaction 
with dental condition. These findings suggest that the 
pupils rate the aforementioned activities highly. In addi-
tion, any negative impact or inability to engage in these 
activities, as in this case dental pain, may influence their 
perception and result in eventual dissatisfaction with the 
state of their oral conditions. These activities should be 
checked both in the clinic and field settings as the case may 
be to ascertain the success of treatments and interventions 
implemented. In addition, reporting dental pain by children 
resulted in almost eight folds of dissatisfaction with dental 
condition. This finding supports the application of the sat-
isfaction rating of dental condition, a useful complemen-
tary tool, in the monitoring and evaluation of dental pain 
both at the clinic level and in population-based interven-
tions. This fact was further elucidated by dissatisfaction 
with dental condition among children with pain being 
mediated by negative effects on OHRQoL. In addition, it 
brings to the forefront that dissatisfaction with dental con-
dition from pain is as a result of some form of impaired 
OHRQoL.

A limitation of the study was not evaluating the associa-
tion of major oral diseases in children aged 9–12 years, such 
as dental caries, with pain and quality of life. This was not 
considered an objective of this study because it had been 
reported by other studies. Thus, we investigated the early 
effects of the disease (pain), a major complaint among this 
age group as well as the driving force for them to seek den-
tal treatment. Another limitation of the study is recall bias of 
self-reported pain by the study participants, which was, 
however, minimized by reducing the duration of self-
reported pain to the  four weeks preceding the study.

Conclusion

Self-reported dental pain significantly impacted the quality 
of life of the pupils and caused dissatisfaction with dental 
condition when compared to clinically assessed pain.

Acknowledgements

We acknowledge all the pupils who participated in the study and 
the teachers who assisted in the conduct of the study. Special thanks 
to Dr T.A. Lawal who assisted with statistical input and proof read-
ing of the manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Publication of the research was supported by the Consortium for 
Advanced Research Training in Africa (CARTA). CARTA is 
jointly led by the African Population and Health Research Center 
and the University of the Witwatersrand and funded by the 
Carnegie Corporation of New York (Grant No: B 8606.R02), Sida 
(Grant No: 54100113), the DELTAS Africa Initiative (Grant No: 
107768/Z/15/Z) and Deutscher Akademischer Austauschdienst 
(DAAD). The DELTAS Africa Initiative is an independent fund-
ing scheme of the African Academy of Sciences (AAS)’s Alliance 
for Accelerating Excellence in Science in Africa (AESA) and sup-
ported by the New Partnership for Africa’s Development Planning 
and Coordinating Agency (NEPAD Agency) with funding from 
the Wellcome Trust (United Kingdom) and the UK government. 
The statements made and views expressed are solely the responsi-
bility of the Fellow.

ORCID iD

Folake Barakat Lawal  https://orcid.org/0000-0002-3193-387X

Supplemental material

Supplemental material for this article is available online.

References

 1. Adeniyi AA and Odusanya OO. Self-reported dental pain and 
dental caries among 8-12-year-old school children: an explor-
atory survey in Lagos, Nigeria. Niger Postgrad Med J 2017; 
24(1): 37–43.

 2. Nomura LH, Bastos JLD and Peres MA. Dental pain preva-
lence and association with dental caries and socioeconomic 
status in schoolchildren, Southern Brazil, 2002. Braz Oral Res 
2004; 18(2): 134–140.

 3. Berger TD, Kenny DJ, Casas MJ, et al. Effects of severe den-
toalveolar trauma on the quality-of-life of children and par-
ents. Dent Traumatol 2009; 25(5): 462–469.

 4. Shepherd M, Nadanovsky P and Sheiham A. The prevalence 
and impact of dental pain in 8-year-old school children in 
Harrow, England. Br Dent J 1999; 187: 38–41.

 5. Peres MA, Peres KG, Frias AC, et al. Contextual and indi-
vidual assessment of dental pain period prevalence in adoles-
cents: a multilevel approach. BMC Oral Health 2010; 10: 20.

 6. Ferreira-Júnior OM, Freire MdCM, Moreira RdS, et al. 
Contextual and individual determinants of dental pain in 
preschool children. Community Dent Oral Epidemiol 2015; 
43(4): 349–356.

https://orcid.org/0000-0002-3193-387X


Lawal and Oke 9

 7. Ortiz M, Rangel-Barragán RO, Contreras-Ayala M, et al. 
Procedural pain and anxiety in pediatric patients in a Mexican 
dental clinic. Oral Health Dent Manag 2014; 13(2): 495–501.

 8. Guskuma RC, Lages VA, Hafner MB, et al. Factors associated 
with the prevalence and intensity of dental pain in children 
in the municipalities of the Campinas region, São Paulo. Rev 
Paul Pediatr 2017; 35(3): 322–330.

 9. Lawal FB, Ibiyemi O, Taiwo JO, et al. Dental care seeking 
behaviour of children in a rural Nigerian community. Afr J 
Med Med Sci 2016; 45(2): 143–149.

 10. Onyejaka NK, Folayan MO and Folaranmi N. Barriers and 
facilitators of dental service utilization by children aged 8 to 
11 years in Enugu State, Nigeria. BMC Health Serv Res 2016; 
16: 93.

 11. Freire MdCM, Corrêa-Faria P and Costa LR. Effect of dental 
pain and caries on the quality of life of Brazilian preschool 
children. Rev Saude Publica 2018; 52: 30.

 12. Clementino MA, Gomes MC, Pinto-Sarmento TC, et al. 
Perceived impact of dental pain on the quality of life of pre-
school children and their families. PLoS One 2015; 10(6): 
e0130602.

 13. Gomes MC, de Almeida Pinto-Sarmento TC, de Brito Costa 
EMM, et al. Impact of oral health conditions on the quality of 
life of preschool children and their families: a cross-sectional 
study. Health Qual Life Outcomes 2014; 12: 55.

 14. Ortiz FR, Tomazoni F, Oliveira MDM, et al. Toothache, asso-
ciated factors, and its impact on Oral Health-Related Quality 
of Life (OHRQoL) in preschool children. Braz Dent J 2014; 
25(6): 546–553.

 15. Schuch HS, dos Santos Costa F, Torriani DD, et al. Oral 
health-related quality of life of schoolchildren: impact of 
clinical and psychosocial variables. Int J Paediatr Dent 2015; 
25(5): 358–365.

 16. Lawal FB, Taiwo JO and Oke GA. Oral health practices 
of adult inhabitants of a traditional community in Ibadan, 
Nigeria. Niger J Med 2013; 22(3): 212–217.

 17. Macgregor I, Regis D and Balding J. Self-concept and den-
tal health behaviours in adolescents. J Clin Periodontol 1997; 
24(5): 335–339.

 18. Lawal FB. Global self-rating of oral health as summary tool 
for oral health evaluation in low-resource settings. J Int Soc 
Prev Community Dent 2015; 5(suppl. 1): S1–S6.

 19. Ericsson JS, Östberg AL, Wennström JL, et al. Oral health-
related perceptions, attitudes, and behavior in relation to oral 
hygiene conditions in an adolescent population. Eur J Oral Sci 
2012; 120(4): 335–341.

 20. Allen PF. Assessment of oral health related quality of life. 
Health Qual Life Outcomes 2003; 1: 40.

 21. Lawal FB and Arowojolu MO. Sociodemographic status  
of patients seeking routine scaling and polishing in a resou-
rce challenged environment. West Afr J Med 2015; 34(3): 
193–196.

 22. Lawal FB and Dauda MA. Applicability and cross-cultural 
adaptation of the self-administered Child–OIDP in a rural 
Nigeria community. Afr J Med Med Sci 2017; 46: 297–303.

 23. Gherunpong S, Tsakos G and Sheiham A. Developing and eval-
uating an oral health-related quality of life index for children; the 
CHILD-OIDP. Community Dent Health 2004; 21(2): 161–169.

 24. Locker D. Measuring oral health: a conceptual framework. 
Community Dent Health 1988; 5(1): 3–18.

 25. Hargreaves KM, Cohen S and Berman LH. Cohen’s pathways 
of the pulp. 10th ed. St. Louis, MO: Mosby Year Book, 2011.

 26. Carlson KD and Herdman AO. Understanding the impact of 
convergent validity on research results. Organ Res Methods 
2012; 15: 17–32.

 27. Lawal FB and Oke GA. Oral health related quality of life and 
satisfaction with dental condition of school age children with 
dental pain in Ibadan, Nigeria, 13 April 2020, preprint (version 
1). Research Square, https://doi.org/10.21203/rs.3.rs-21413/v1

 28. Hu LT and Bentler PM. Fit indices in covariance structure 
modeling: sensitivity to underparameterized model misspeci-
fication. Psychol Methods 1998; 3: 424–453.

 29. Yuan Y and Mackinnon DP. Robust mediation analysis based 
on median regression. Psychol Methods 2014; 19(1): 1–20.

 30. Lawal FB and Taiwo JO. Making a case for formal school-
based oral health promotion: oral health knowledge, attitude 
and practices of pupils in Ibadan, Nigeria. Int Q Community 
Health Educ 2018; 38(2): 99–105.

 31. Lajnert V, Gržić R, Radica N, et al. Translation and valida-
tion of the Croatian version of the Oral Impacts on Daily 
Performances (OIDP) scale. Vojnosanit Pregl 2016; 73(9): 
811–816.

 32. Monsantofils M and Bernabé E. Oral impacts on daily perfor-
mances and recent use of dental services in schoolchildren. Int 
J Paediatr Dent 2014; 24(6): 417–423.

 33. Wideman TH, Edwards RR, Walton DM, et al. The multi-
modal assessment model of pain: a novel framework for fur-
ther integrating the subjective pain experience within research 
and practice. Clin J Pain 2019; 35: 212–221.

 34. Souza JGS and Martins AM. Dental pain and associated fac-
tors in Brazilian preschoolers. Rev Paul Pediatr 2016; 34(3): 
336–342.

https://doi.org/10.21203/rs.3.rs-21413/v1



